During transurethral prostatectomy 1-5% glycine in water is commonly used to irrigate the bladder. Absorption of small quantities of this solution is inconsequential. Occasionally, however, large amounts may be absorbed, leading to severe hyponatraemia. Such severe sodium depletion is associated with electrocardiogram (ECG) changes that include a widened and increased amplitude of QRS complex, T wave inversion," and bradycardia. We report on three patients in whom absorption of irrigation fluid during transurethral resection of the prostate led to the death of one and cardiovascular collapse in the other two.
During transurethral prostatectomy 1-5% glycine in water is commonly used to irrigate the bladder. Absorption of small quantities of this solution is inconsequential. Occasionally, however, large amounts may be absorbed, leading to severe hyponatraemia. Such severe sodium depletion is associated with electrocardiogram (ECG) changes that include a widened and increased amplitude of QRS complex, T wave inversion," and bradycardia. We report on three patients in whom absorption of irrigation fluid during transurethral resection of the prostate led to the death of one and cardiovascular collapse in the other two.
Case reports
Three patients aged 76, 62, and 75 admitted with acute retention of urine were treated initially by urethral catheterisation. They were otherwise fit patients, but in one (case 3) the ECG showed ST depression in V4-6 compatible with myocardial ischaemia. All underwent transurethral resection of benign prostate with the Travenol Intermittent Irrigation System using 1-5% glycine solution.
Case 1-After roughly 30 minutes of resection under general anaesthesia, during which 18 g of prostatic tissue was removed, the patient's pulse rate fell to 35/min and systolic blood pressure to 60 mm Hg. Myocardial infarction was diagnosed and 1 mg intravenous atropine and 2 units of blood were given without effect, and asystole followed. Cardiac resuscitation failed. Necropsy examination did not show the cause of death. A venous blood sample taken during bradycardia had a sodium concentration of 86 mmol(mEq)/l (normal range 132-144 mmol/l(mEq)/l). Plasma glycine concentration was 80 mmol/l (600 mg/100 ml) (normal range 0-162-0-335 mmol/l; 1-22-2-52 mg/100 ml).
Case 2-Under spinal anaesthesia 60 g of prostatic tissue was resected in one hour, and during this the patient became confused and disorientated. The The plasma glycine concentration was 50 mmol/l (375 mg/ 100 ml) in the initial blood sample. The total bicarbonate concentration was 32 mmol(mEq)/l (normal range 23-32 mmol (mEq)/l) in the second sample.
Case 3-Under general anaesthesia a total of 35 g of prostatic tissue was resected in one hour. The patient was then sent to the recovery room and roughly 10 minutes later had a respiratory arrest, with a bradycardia of 50/min. He was intubated and resuscitated with 200 ml of 8-4% sodium bicarbonate and 2 units of blood. An ECG tracing at this time showed ventricular ectopics, right bundle-branch block, and deep T wave inversion in V4-6. A blood sample taken at the time of respiratory arrest showed a sodium concentration of 103 mmol(mEq)/l. Two and a half hours later the sodium concentration was 121 mmol(mEq)/l and total bicarbonate 36 mmol(mEq)/l. An ECG at this time showed normal conduction, but there was a q wave in lead III and AVF. The next day, however, the ECG returned to the patient's normal pattern. Blood sent for glycine assay was unfortunately unsuitable for analysis.
Discussion
The dangers of absorbing large quantities of irrigation fluid during transurethral surgery have been recognised for many years. In 1947 Creevy suggested that the absorption of the water then used as irrigation fluid was the cause of some deaths after transurethral resection of the prostate. 2 It was postulated that if the water was absorbed in sufficient quantities haemolysis occurred and this accounted for the "TUR syndrome." Subsequent experience showed that this could be avoided if fluids which were isotonic or near to isotonicity were used.3 (Glycine solution, to be isotonic, should be at a concentration of 2'1 % but satisfactory results were reported with a 1-1 % solution,4 and the solution available commercially is 1 5%). Such solutions greatly reduce the danger of haemolysis but electrolyte dilution may still occur.
Several methods have been used to measure the amount of irrigating fluid normally absorbed during transurethral surgery. Oester and Madsen reported an average absorption of 889 ml in 34 patients during transurethral resection for benign prostatic disease.5 Using a double radioisotope technique these authors concluded that only 29% of the irrigating fluid was absorbed directly into vessels. The remainder was absorbed extravascularly from the perivesical and retroperitoneal space through defects in the prostatic capsule. Large quantities could be absorbed through the capsular route even in a small resection.
In contrast the amount of intravascular absorption correlated well with the duration and amount of resection.
Apart from surgical technique the most important factor that determines the amount of irrigation fluid absorbed during a transurethral resection is the height of the reservoir above the patient. Absorption is appreciably increased if the reservoir is higher than 60 cm and the height is increased proportionally as the fluid level is raised.8 With very high irrigation pressures of 115-135 cmH2O there was a mean increase of patients' weight of 199 kg (range 0-1-4-5 kg) in 14 patients undergoing transurethral resection.7 Of equal relevance was the observation that the serum sodium concentration fell in all but one patient as a result of fluid absorption.
With the standard intermittent irrigation system the hydrostatic pressure in the prostatic fossa reaches a maximum when the bladder is distended.6 The surgeon should therefore avoid overfilling the bladder. The increase of hydrostatic pressure in the prostatic fossa during bladder filling with the standard intermittent irrigation system can be avoided with a continuous flow system, such as the Iglesias type of resectoscope, or resection with a suprapubic trochar draining the bladder. With these techniques the mean bladder and prostatic fossa pressures are reduced and irrigation fluid absorption is reduced.8 9 The presentation of acute hyponatraemia will vary with the anaesthetic technique used. Disturbances of the central nervous system such as confusion, apprehension, and restlessness (as seen in the patient in case 2) during spinal anaesthesia are typical of acute hyponatraemia believed to be due to the intracellular movement of water causing cerebral oedema.10 This has been reported in patients undergoing transurethral resection of the prostate with glycine irrigation fluid.'1 12 Early diagnosis during general anaesthesia is less easy. Hypotension and bradycardia were noted in all three patients. The ECG changes in the patient in case 3 of a transient conduction defect, ST depression, and T wave inversion are consistent with the diagnosis of hyponatraemia.1 In patients who are anaesthetised with a volatile agent and who are breathing spontaneously the return to consciousness is delayed. When a relaxant technique has been used, reversal of paralysis may be inadequate,13 accompanied by a delayed return to consciousness.
The treatment is simple once the diagnosis has been made. We give 100 ml of 8-4% sodium bicarbonate (which unlike hypertonic saline is always available) while awaiting the results of an urgent electrolyte investigation. Further sodium bicarbonate may be given on confirmation. As the patient's circulation improves we give frusemide to force diuresis.
Hyponatraemia that is clinically evident is a rare event during transurethral resection, as shown by the very low morbidity of this operation. We hope this report will be a reminder that this disturbance still occurs.
Are there any specific signs and symptoms suggestive of glue sniffing that might alert one to suspicion in a susceptible individual?
Typically, a child who sniffs glue is a white boy, aged 13-18 years, with a poor record of school attendance. (In some areas the age range is extending down to 8 or 9, and girls are starting to sniff.) The patient will often complain of headache, usually in the morning after sniffing the night before; he may also complain of cough. On being questioned he may admit to restless sleep and poor appetite. Anyone who knows him will be struck by changes such as listlessness, worse temper than usual, and an air of general scruffiness. This is so pronounced that if a child known to be using glue walks into the surgery one can tell at once if he has stopped by the dramatic change in his demeanour. If the patient has been sniffing recently his breath will smell of solvent, so will his clothes, which may also have glue stains.
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